A. I. KRASNA, J. R. DAWSON, and J. A. HARPST, Biopolymers 9, 1017 [1970] . 23 In 1968, following investigation of various opinions as to the reactions which take place "in vitro" between purine and pyrimidine bases present in nucleic acids and some photosensitizing substances 13 ' 14 , we have also confirmed the formation of photoadducts after U.V. irradiation of these bases in the presence of benz[a]pyrene 15 .
The analysis of the substance isolated after irradiation of the mixture of benz[a] pyrene and thymine in solution has demonstrated that it was the product of a C4-cyclo-addition between a molecule of base and one of hydrocarbon.
KODAMA and NAGATA 16 , by irradiating an alcoholic solution of benz [a] pyrene and other hydrocarbons in the presence of DNA as the cetyltrimethylammonium salt, in addition to a photooxidation of the guanine moieties, found a covalent linkage between hydrocarbons and DNA.
In 1970 we have isolated a photoadduct benz[a]-pyrene-thymine from DNA hydrolized after irradiation at 365 nm in the presence of benz [a] pyrene 17 .
The aim of the present work has been to contribute to research whether "in vivo" formation of a covalent binding between the hydrocarbon or its metabolite and the nucleic acid is possible. We have considered the DNA extracted from mouse skin, spleen and liver, after oral administration of tritiated benz [a] pyrene.
Materials and Methods

Benz[a]pyrene.
Benz[a] pyrene, m.p. 176° -178°, ;imax 296 m/u (e> 5800), Amax 320 m/u («> 2800), was purchased from Fluka AG Buchs, Switzerland. Benz [a] pyrene-3 H was supplied by the Radiochemical Centre, Amersham, England.
Radioactive measurements. These were performed with a liquid scintillation system, Beckman 150 SL, using for each counting 10 ml of the following solution: 4 g of 2,5-diphenyloxazole; 0.075 g of 2,2'-paraphenyl-bis(5-phenyloxazole) ; 120 g of naphthalene; dioxane up to 1000 ml of solution.
Male and female NCL mice were used, weighing about 20 g each, 0.4 mg and 0.1 mC benz[a] pyrene in 201 0.4 ml olive oil was administered per os to each mouse. Five experiments were performed, treating groups of 10 mice at a time, with the back previously shaved. After 15 hours the mice were killed and the skin of the bade, liver and spleen of each one were removed. The biological material was rapidly weighed, frozen and then stored at -20° until processed. The extraction of DNA was performed essentially as described by SZYBALSKA and SZYBALSKI 18 . The organic material was homogenized with saline solution containing 0.02 M citrate sodium and 0.15 M sodium diloride.
The skin was homogenized in 4 times its weight of saline solution, the spleen in 100 times and the liver in 10 times its weight. The homogenates, treated with 2% of sodium dodecyl sulphate, was strongly shaken for 2 min and made up to a 1 M concentration with sodium chloride.
The suspensions, after storage at 0° for a night, were extracted with equal volumes of chloroform: buthanol (4/1, vjv), repeating the extractions until no trace of sediment remained between the organic and aqueous layer.
From the aqueous clear solutions the DNA was precipitated with 2 volumes of absolute ethanol, washed again several times with ethanol 95%, then with ethanol 70% and then with dry acetone.
The samples of DNA obtained were separately dissolved in smaller amounts of 2-10 _3 m NaCl. The solutions were made up to pH 8 with Tris buffer, trypsin added and, after standing 12 hours at 37°, dialyzed against water for 48 hours. After dialysis, the DNA, reprecipitated with ethanol, washed and dried as described, was dissolved again in water and determined quantitatively by a spectrophotometry method. The average values of DNA obtained were, for eadi group of 10 mice, about 1.5 mg from the skin, 30 mg from the liver and 40 mg from the spleen. Fractions of aqueous solution, corresponding to 100, 200, 400, 800 jug of DNA for the skin and to 100, 200, 400, 800, 1000 [xg for the spleen and the liver, were taken and the solution was made up to 1 ml with water and then to 11 ml with scintillator solution.
The counting was performed for 10 min per sample. To confirm that the radioactivity could not be ascribed to a product due to the presence of the light, we also carried out some extractions of DNA from tissues in the dark, obtaining values agreeing with those reported in Fig. 1 . Fig. 1 shows that in skin, spleen and liver a certain amount of radioactivity is bound to DNA, after 1 E. L. KENNAWAY, Biochem. J. 24, 497 [1930] .
Conclusion
2 treatment per os of the NCL mice with labelled benz [a] pyrene. On the basis of radioactivity of DNA isolated, it was possible to calculate, with respect to nucleotides present in DNA, that this product was obtained with a molecular ratio of 1: 875.000 from the liver; of 1:1.910.000 from the skin, and 1:3.150.000 from spleen. This means that, considering the average molecular weight of DNA as 6.000.000, one molecule of benz [a] pyrene w as bound to every 46.8 molecules of DNA in liver, every 101 molecules of DNA in skin, and every 168 of DNA in spleen. Such radioactivity was never present-in high values, but in the case of liver it appears significant, a fact suggesting that at least in liver a covalent binding of benz [a] pyrene to DNA takes place.
